The notion that personality impacts health is not new. According to Grossarth-Maticek and Eysenck's theoretical approach, the main factor for health is the ability for self-regulation, which seems to moderate the effects of some physical risk factors. The aim of this study was to evaluate personality characteristics of patients hospitalized for traumatic limb's fractures which have been operatively treated. To our knowledge, it is the first study of this type in the region. The evaluated sample comprises two groups of examinees: patients hospitalized at the Traumatology Clinic for surgery after fractured limbs (N=30) and healthy people (N=120) as control, previously examined. Two psychometric tests were used: Grossarth-Maticek questionnaire and Eysenck Personality Questionnaire (EPQ). Obtained results showed that the personality characteristics of patients with traumatic limb fractures belong generally to the "healthy type 4" of Grossarth-Maticek typology, similarly as the control. It correlates to the low N (neuroticism) and moderate E (extraversion) scales in the Eysenck typology. We showed that gender and age highly influence the scores obtained from the questionnaire. The type of personality could influence reactions in life situations, coping with stress and consequently to be a trigger for any disorder, even traumatic fractures
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PERSONALITY TYPOLOGY IN PATIENTS WITH TRAUMATIC LIMB FRACTURES
Psychological profiling may be described as a method which seeks to identify a person's mental, emotional, and personality characteristics. The notion that personality impacts health is not new. Most studies that address this issue were unable to distinguish between personality traits as rick factors, or as byproducts of the disease. In the psychosomatic approach, the most popular typology related to disease proneness is that which divided people in two main types: A and B. Large number of studies aimed to prove this concept (Friedman, 1996; Kuper, 2002; Petticrew, 2012; McLeod, 2013) .
Type A individuals tend to be very competitive and self-critical. They strive toward goals without feeling a sense of joy in their efforts or accomplishments. As a consequence, this type happened to be prone to coronary diseases. People with type B personality tend to be more tolerant of others, are more relaxed than type A individuals, more reflective, experience lower levels of anxiety and display higher level of imagination and creativity.
The general opinion is that personality may influence health through at least two non-exclusive processes. The first predisposes the individual to behaviours that include both unhealthy (such as alcohol, tobacco, and other drugs consumption) and healthy habits (e.g. physical exercise or good diet). The second influences by means of the person's coping style that indirectly affects health, which is in all likelihood mediated by hormonal and physiological factors related to the immunological and cardiovascular systems (Eysenck, 1991; Ader, 1991) .
However, most of the research interest about personality and health has been directed towards the cancer-prone personality and the coronary heart disease (CHD)-prone personality contrasted with the healthy type. These concepts include different behaviours and coping processes that result in an increased risk of disease or in a more healthy way of behaving and reacting to different stressors. In general, these different approaches to disease-prone and healthy personalities have a great deal in common.
Grossarth-Maticek and colleagues (1990; 1991) have shown, in their prospective studies in ex-Yugoslavia and Germany, a strong relationship of personality Types 1 and 2, with cancer and coronary heart disease (CHD), respectively.
The results of very larges studies in this context show that low neuroticism and extraversion (dimensions from Eysenck personality theory) are clearly related to Type 4 (healthy), whereas neuroticism and introversion correlate with Type 1 (cancer-prone) and Type 2 (CHD-prone). Thus, the scales related to Types 1 and 2 gathered the disease-prone pole of this dimension, while Type 4 related scales represent the opposite healthy/autonomous-prone pole of the factor.
According to Grossarth-Maticek and Eysenck's theoretical approach, the main factor for health is the ability for self-regulation, which seems to moderate the effects of some physical risk factors (e.g. smoking, drinking alcohol). Thus, although physical risk factors are clearly related to health, psychological risk factors (e.g. low self-regulation coping) could also have deleterious effects on health, both having synergic or multiplicative role (Grossarth-Maticek, Eysenck, & Boyle, 1995; 2000) . In this context, the authors found that the increase of self-regulation ability by means of autonomy training, a kind of behavioural-cognitive therapy, improved the health related habits of the probands and significantly reduced mortality. As a coping method, self-regulation should be closely related to basic personality traits. A higher self-regulation was associated with emotional stability (low N) and extraversion and, to a lesser degree, with impulse control (low P).
The aim of this study was to evaluate personality characteristics of patients hospitalized for traumatic limb's fractures which have been operatively treated. To our knowledge, it is the first study of this type in the region; similar studies do not exist in our country.
METHODS AND SAMPLE
The evaluated sample comprises two groups of examinees: (a) patients hospitalized at the Traumatology Clinic for surgery after fractured limbs (N=30) and (b) healthy people (N=120) as control, previously examined.
As psychometric instruments we used the Grossarth-Maticek questionnaire (1990), applied for the first time in our country. The questionnaire was obtained with the courtesy of the author many years ago, and it was translated in Macedonian language and validated for use.
It contains six scales corresponding to six personality types prone to different types of disease, which may be characterized as follows: (1) Marked inhibitions in the expression of emotions and the satisfaction of personal desires and needs (2) Behavior characterized by inner excitement and agitation, such as anger (3) Self-absorption and selfish behavior (4) Flexibility of self-regulation; internality (5) Rational and anti-emotional behavior (6) Aggressive and psychopathic behavior. Table 1 shows the original description of the six personality types. PERSONALITY 
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As can be seen, Type 1 corresponds to alexitimic traits of personality or "pensée operatoire" as described by French psychologists. Type 2 is similar to classical Type A, described before.
According to Grossarth-Maticek, a person is considered to be "stressed" when obtained scores for scales 1 + 2 + 5 > 3 + 4 + 6.
Additionally, in this research we used another psychometric instrument -the Eysenck Personality Questionnaire (EPQ).
The EPQ was chosen to examine the four classical characteristics of personality: N, level of emotional stability/neuroticism; E, dimension of extraversion/introversion; P, dimension of psychotic behavior; and L, degree of dissimulation or social adaptability. Our previous experience with this instrument confirmed the validity, reliability and discriminability of the obtained results. [19, 20] The hypothesis of our research was to correlate disease proneness evaluated with the Grossarth-Maticek typology with the proneness to traumatic injuries. Additionally, main personality characteristics evaluated with EPQ will confirm the proneness to trauma based on bad coping mechanism.
RESULTS
The age of male patients was 41, 16 ± 17.82 and for females 60.5 ± 13.46 years. Both genders were included equally (15 + 15=30 in total). All examinees had traumatic fractures of limbs operatively treated; in this context, several days of hospitalization were needed. During this period after surgery the psychometric tests were applied. For control, mean age for males was 47.6 ± 89.5 years and for females 37.35 ± 11.3 years.
Obtained results for EPQ separately for males and females are displayed in Fig. 1 .
Figure 1. EPQ in patients with fractures
As can be seen, moderate extraversion in both genders, small psychopathological traits, small neurotic tendencies and L scale in relatively "normal" ranges were our findings. In the original Eysenck's studies a higher self-regulation was associated with emotional stability (low N) and extraversion and, to a lesser degree, with impulse control (low P) which could be seen in our patients too.
The typology of patients tested with the Grossarth-Maticek questionnaire is presented in Fig. 2 ; while the typology obtained for healthy people is presented in Fig. 3 In healthy people we obtained predominant Type 4 personality (healthy). However, females happened to belong also in Type 1 and 2 which is similar to the group of patients.
Opposite to healthy males, obtained results for female patients with fractures are very similar, i.e. the predominant is the "healthy" Type 4, but also Type 1 is relatively high; while in male patients we obtained similar scores for 1, 2, 3 and 4 personality type. It means that males could be disease prone (for cancer, cardiovascular diseases as well as for alternative type -between 1 and 2). It means that males are "more prone" to serious diseases than females. Concerning stress, our examinees showed stress-related states (sum of 1 + 2 + 5 > 3 + 4 + 6), which seems very logical to us. Stress could be provocation for fractures, but also the reverse interpretation is possible -the situation after fractures provokes high stress level.
Calculated one way ANOVA showed statistical significance of variance in obtained scores for all 6 personality types for different ages (Table 2) .
Additionally, calculated one way ANOVA confirmed the statistical significance of gender for scores obtained for all types of personalities (Table 3) .
So, this statistics confirmed that scores obtained significantly depend on age and gender.
If we compare Eysenck personality scores (low N, moderate E, and low P) with Grossarth-Maticek typology (predominantly type 4 for females, non-differentiated types for males) we can find some logical interpretations: patients with traumatic fractures belong generally to the healthy type 4 of personality. High stress, according to calculations of obtained scores could be related to the state of patients (fractures which provoked immobilization and exclusion from everyday life, as well as hospitalization and operative treatment).
In our previous research (Pop-Jordanova et all., 2015), we examined the perceived stress tested by PSQ (perceived stress questionnaire) in a group of patients hospitalized also at the Traumatology Clinic. The mean age of patients was 36.8 ± 13.9 years (both genders included equally) and the obtained scores for PSQ were pretty high (0.52± 0.9). These results have been the highest ones compared with the scores obtained for doctors and nurses tested at the same clinic with the same test (ANOVA one way was highly significant F=3; p= 0.01). We obtained very high negative correlation between the age and the obtained PSQ scores, which means that with the age, patients cope better with the stress. No correlation was obtained between gender and scores obtained for PSQ in this study.
By definition, traumatology is a branch of surgery dealing with major wounds caused by accidents. So, our interest in researching stress and personality profiles in these patients and staff was logical.
As we showed, stress in patients is pretty high, and although they belong to the "healthy" personality profiles, consequences could be related to this high stress level.
DISCUSSION
In contemporary medicine there is a growing recognition that mental states can significantly affect physical health by inhibiting the immune system and/or causing particular damage to cardiovascular reactions. Primitive emotional responses can alter virtually all of the body's homeostatic regulating systems in ways that significantly affect physical health. The exact nature of these interactions is only poorly understood, but the relationship between psychosocial stress and many illnesses is clearly demonstrated.
Practically all studies of neuroendocrine interactions with health have been focused on the negative effects of stress. The stress response is mediated by the hippocampus via the hypothalmus, pituitary and adrenal cortex. It results in increased cortisol production and weakened immunity during feelings of helpless stress. Elevated risk for cancer promotion and infectious diseases can be the result.
Research conducted over the last 50 years indicates a modest role of psycho-social factors as risk factors for these conditions. However, the research suggests that in combination with other risk factors, psycho-social factors play an equally important role. In this context, Grossarth-Maticek & Eysenck (1990) conducted the largest long term prospective psychological health study. They monitored around 20,000 probands for 15 years in order to determine the relative contributions to health outcomes (primarily cancer and CHD) of standard medical and psycho-social risk factors. They reported an 81% accuracy of prediction of death by cancer or CHD with the use of a psychometric test. Further, answers to the test were reported to be six times more predictive of cancer or CHD than were any of the standard medical risk factors, either taken on their own or together.
This mind/body approach is also prevalent in more recent studies. For example, Absetz et al. (2002) in a representative sample of middle aged Finnish women evaluated factors associated with breast cancer risk perception and psychological distress. Additionally, Strójwąs et al. (2016) in the same context examined emotional and psychosomatic disorder among female patients undergoing breast cancer diagnosis and found some relationships.
In the newer times, using neuroimaging technologies the brain's default network has been a topic of considerable interest. In this context, studies tried to find a biological basis for some personal characteristics (e.g. openness to experience), and suggest that normally distributed personality traits affect the intrinsic architecture of large-scale brain systems (Beaty et al. 2016 ). Additionally, resting-state functional connectivity, as measured by functional magnetic resonance imaging (fMRI), treated as a trait is used to draw inferences about individual differences in cognitive function, or differences between healthy or diseased populations (Geerligs et al. 2015) . These evaluations of brain characteristics and personality traits could be some proofs about the "psychosomatic theoretical approach" for the relationship between the mind and the body.
Still, medical scientists were justifiably sceptical of any link between personality and disease, and have been trying to test if personality traits contribute to illness or if illness causes personality traits. It is evident that the earliest studies linking personality to disease were observational, involving individuals who already were sick.
In our two studies devoted to the personality characteristics in patients at the Traumatology Clinic we confirmed that even in the "normal/ healthy" personality type, the high level of stress could be related to traumatic events and fractures. The reverse relation is also possible. However, the personality must not be ignored when medical staff works with any kind of disorders.
CONCLUSION
In psychosomatic medicine there is a growing recognition that mental states can significantly affect physical health. In addition, personality traits are also influential.
The personality characteristics of patients with traumatic limb fractures belong generally to the "healthy type 4" of the Grossartgh-Maticek typology. It correlates to the low N and moderate E scales of the Eysenck typology.
The stress level in all patients is high. We showed that gender and age highly influence the scores obtained with the questionnaire.
